Within the framework of the isospin-dependent quantum molecular dynamics model along with the GEMINI model, the reaction of 86 Kr+ 181 Ta at 80,120 and 160 MeV/nucleon and the reaction of 78 Kr+ 181 Ta at 160 MeV/nucleon are studied, and the production cross sections of the generated fragments are calculated. More intermediate and large mass fragments can be produced in the reaction with a large range of impact parameter. The production cross sections of nuclei such as the isotopes of Si and P generally decrease with the increasing incident energy. The isotopes near the neutron drip line are produced more in the neutron-rich system 86 Kr+ 181 Ta. *
I. INTRODUCTION
The research of new nuclide is an important subject in the field of nuclear physics [1] . With the emergence of the powerful detectors, the general characteristics of multifragmentation have been studied [2] [3] [4] [5] [6] . Further development in the future will be related to the study of many observations and the correlation of multifragmentation events. As an effective way to produce rare isotopes, the nuclear multifragmentation plays an important role in the study of nuclear physics [7] .
The stable nuclide are located in the narrow region of the nuclide map, and the line that runs through the center of the region is called β stability line. The theoretical models of structures, such as the shell model, the liquid drop model, the collective model [8] , are based on the study of the nuclei located in the stability line and nearby. With the development of nuclear physics and the progress of accelerator and nuclear detection technology, many new nuclide have been synthesized by nuclear reaction [9, 10] . The nuclei on the nuclide map have been expanded in the direction of both proton number and neutron number.
In recent years, more and more attention has been paid to the experimental and theoretical research of the exotic nuclei far away from the β stability line [11, 12] . The area of the nuclide map near the drip line has been widely concerned [13, 14] , which is very important for explaining the change of nuclear structure with the increase of neutron-proton ratio and the study of the mechanism of nucleosynthesis [15] [16] [17] [18] . Therefore, it is of great significance to study the production of the isotopes near the drip line.
This article is based on the isospin-dependent quantum molecular dynamics (IQMD) model along with the statistical decay model GEMINI to study the production cross sections of nuclide in heavy ion collisions. By investigating the reactions of different collision systems, the multiplicity, charge distribution and production cross sections of the nuclide near the drip line are calculated, and the production cross sections of the isotopes of Si and P are obtained. The results show that the production cross sections of isotopes in the reaction are related to the incident energy and the isospin of the collision system. The production cross sections of the isotopes of Si and P decrease with the increasing energy, and the isotopes near the neutron drip line are more productive in the reaction of 86 Kr+ 181 Ta than in the reaction of 78 Kr+ 181 Ta. To be published in 'Chinese Physics C'
II. THEORETICAL FRAMEWORK
Since the fragments are produced in the kinetic reaction, it is necessary to develop microkinetic models for studying the formation of fragments [19] [20] [21] . Some of the existing models are based on statistical descriptions of multi-body phase space calculations [22] [23] [24] [25] [26] and others are molecular dynamics models [27] [28] [29] or stochastic mean field models [30, 31] that describe the dynamical evolution of the system in the nuclear collision. The first method uses the equilibrium state statistical mechanics method to study the thermodynamic description of finite nuclear systems. The second method is a complete description of the temporal evolution of the collision system and is therefore useful for studying nuclear species, finite-size GeV/nucleon, the IQMD model uses Gauss wave packet to describe every nucleon
where r i and p i represent the center of the coordinate space and the momentum space of the ith nucleon, and L represents the corresponding wave packet width. The N body wave function can be represented by the direct product of the coherent states:
The antisymmetry is not considered here. The values of the initial parameter adopted can make the density distribution and momentum distribution of all the nuclei of the projectile and target have the proper distribution. The evolution of the system is derived from the 3 To be published in 'Chinese Physics C' generalized variational principle [36] :
where L is Lagrange function:
Derivation of time here includes the derivation of the parameters r i and p i . By taking variation on the action S, the evolution of the parameters r i and p i over time can be described by the Euler-Lagrange equation:
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Based on Wigner transform on the wave function, N body phase space distribution function can be expressed as:
The evolution of the nuclei in the mean field over time in the system can be described by the Hamiltonian equation of motion:
The statistical model GEMINI [37] can well describe the series of decay of the thermonuclear system. All decay chains adopt the Monte-Carlo method until the resulting products can not decay further. The decay width can be calculated from the light-particle evaporation formula of Hauser-Feshbach [38] and the symmetric splitting transition formula of Moretto.
III. RESULTS AND DISCUSSION
The production cross section of Fe in the reaction of 86 Kr+ 181 Ta at 64 MeV/nucleon is depicted in Fig. ? ?. For comparison, the experimental data and EPAX calculations have also To be published in 'Chinese Physics C' As the reaction conditions of the stimulated system, the impact parameters have an important impact on the reaction mechanism. In order to investigate the energy and isospin dependence of the charge distributions, the isotopes of Si and P in each reaction system at different incident energies are calculated using IQMD and GEMINI models. 160 MeV/nucleon is more obvious. The production cross sections of the P isotopes in the reactions of This is mainly due to the different reaction mechanisms of system for different impact parameters. The system mainly performs the fusion reaction when the impact parameters are 
IV. CONCLUSIONS
The fragment distribution in the reactions of MeV/nucleon are studied via the IQMD model accompanied by the GEMINI model. It is found that the intermediate and large mass fragments can be produced more in the reactions with same minimum value but larger maximum value of impact parameter, while the value of impact parameter has less effect on the light mass fragments. This is mainly due to the different reaction mechanisms of the system for different impact parameters. The channel of the system is the fusion when the impact parameters are small. As the impact parameters increase, the ratio of the fast fission and deep inelastic collision also increases. The production cross sections of the isotopes of Si and P produced in the reaction of 86 Kr+ 181 Ta generally decrease with the increasing energy. For the same incident energy, the production cross sections of the isotopes near the proton drip line in the reaction of 78 Kr+ 181 Ta are larger than those in the reaction of 86 Kr+ 181 Ta, while the production cross sections of the isotopes near the neutron drip line in the neutron-rich system of 86 Kr+ 181 Ta are larger than those in the other systems. The phenomenon is mainly caused by the isospin effect of heavy ion reaction. For stable nuclide, the difference of the production cross section between the two reactions is very slight. These results may provide some guidance on how to select the reaction system and incident energy to produce the unknown nuclide and to conduct further relevant investigations.
